Reverse differential staining of sister chromatids induced by Hoechst plus black light and endonuclease.
A differential Giemsa staining between sister chromatids was obtained by treating chromosomes replicated twice in medium containing 5-bromodeoxyuridine (BrdU) with Hoechst 33258 plus black light at 55 degrees C (HB pretreatment) and deoxyribonuclease (DNase) I, II, or micrococcal nuclease. In this staining pattern the BrdU bifilarly substituted chromatids were darkly and the unifilarly substituted chromatids lightly stained. This staining pattern was obtained only by staining the HB-DNase I-treated chromosomes with Giemsa and methylene blue, not by several other dyes tested. Relatively more DNA labelling was removed from the non-BrdU-substituted than the BrdU-substituted chromosomes, when the HB-pretreated chromosomes were digested with DNase I. But the protein labelling was not removed appreciably in the same treatment. The differential DNase I sensitivity between the non-BrdU-substituted and BrdU-substituted chromosomes disappeared when the HB-pretreated chromosomes were incubated with proteinase K before The DNase I digestion. Moreover, no differential DNase I sensitivity was found between the HB-pretreated isolated DNA containing and not containing BrdU. We propose that during the HB pretreatment, more DNA-protein cross-linkings are induced in BrdU bifilarly substituted than the unifilarly substituted chromatids. This structure protects the chromosomal DNA against the DNase I digestion. Thus, a reverse differential Giemsa staining between sister chromatids is obtained by the HB-DNase I treatment.